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CHAPTER 3 
 
   METHODOLOGY 
 
 
 
3.1 INTRODUCTION 
This chapter is mainly discussed about the measurement and analyzing process 
of the Electromyography (EMG) signal on upper-limb muscle with elbow joint angle 
relationship and the procedures for the experiment or recording process. A previous 
developed experimental was used Surface Electromyography (sEMG) and same goes to 
this experiment. Some improvements are going to be done on this measure and analyze 
of EMG signal by changing the elbow joint angle so that more accurate date could be 
obtained for better prosthesis device. 
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3.2 PROCESS FLOW CHART 
Characterization of upper-limb muscle during 
contractions through surface Electromyography 
(EMG) Signal analysis and process
Upper-limb 
Muscle(Biceps)
Electrodes
Elbow Joint 
Angle
Load Carried
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Contraction
Record Data
Analysis
Step 1: RAW EMG signal Recording
Step 2: Normalization of EMG amplitude (RMS)
Step 3: Mathematical & Statistical Analysis 
(Mean, SD, CV and Regression)
 
Figure 3.1 Methodology of record and analysis EMG signal process flowchart  
 
 
3.3 SUBJECTS 
This experiment will take 10 participated to take the Electromyography (EMG) 
signal test on load carried by varying the elbow joint angle. The subject target was UMP 
students to carry out the experiment. Besides, the participated must be none of history of 
musculoskeletal pain or injury in their upper-limb or muscles. 
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3.4 ELECTROMYOGRAPHY DEVICE 
In this experiment, shimmer ExG Module was used and this device provides a 
configurable digital front-end optimized for the measurement of physiological signals 
for 2 channel Electromyography (EMG). Besides, this device provides highly accurate 
and scientifically reliable raw data to allow complete control over capture and 
interpretation of sensed data in real-time. This device is shown as figure 3.4. 
 
3.4.1 SPECIFICATION 
Gain : Software configurable (1,2,3,4,6,8,12) 
Data Rate: Software configurable 
(125,250,500,1000,2000,4000,8000 
SPS) 
Input Differential Dynamic 
Range: 
Approx 800mV (for gain=6) 
Bandwidth: 8.4 kHz 
Ground: Wilson Type Driven Ground 
Input Protection: ESD and RF/EMI filtering; Current 
limiting; inputs include defibrillation 
protection 
Connections: EMG: Input CH1P, CH2N,Ch2P, 
Reference (Ref) 
Weight: 31 grams 
Dimensions: 65x32x12mm 
EEPROM Memory: 2048bytes 
 
 
 
EMG MODULE SPECIFICATIONS 
- Two channels of EMG data 
-  Digital interface includes test signal generation for validation purposes 
